INTRODUCTION
Let 1 F k F n y 1 be fixed. In this paper, we establish the existence of Ž . positive solutions for the k, n y k conjugate boundary value problem Ž .
Ž . Remark 1. It is easy to see that if A holds, then there exist two 3 
Ž
.
Higher order boundary value problems for ordinary differential equaw x tions arise naturally in technical applications 3᎐5, 8, 9, 11᎐14 . So far higher order boundary value problems are not documented as well as w x second order problems. Very recently, Anuradha et al. 1 studied the existence of positive solutions for second order ordinary differential equa-Ž . Ž . tion boundary value problems under the conditions A and A when 1 2 ) 0 is small enough. Motivated by their work, we consider the nth order Ž . Ž . conjugate boundary value problem 1 ᎐ 2 . We use a fixed point theorem of cone expansionrcompression type which allows us to establish not only existence of positive solutions, but also multiplicity of positive solutions.
We note that several existence results on the positive solutions of higher order conjugate boundary value problems have been established by several w x authors 4, 5, 12 . The key condition they used was that the nonlinearity is nonnegative. In the case n s 2, if the nonlinearity is nonnegative, then the solution u is concave down; if the nonlinearity f is negative somewhere, then the solution u is no longer concave down. In the case n ) 2, the Ž . Ž . solutions of 1 ᎐ 2 generally don't possess the concavity in any case.
The main results of this paper are the following The proof of the above theorems is based upon an application of the w x following well-known Krasnoselskii fixed point theorem 10, 15 . THEOREM 3. Let E be a Banach space, and let K ; E be a cone. Assume ⍀ , ⍀ are bounded open subsets of E with 0 g ⍀ , ⍀ ; ⍀ , and let
be a completely continuous operator such that either
tion that y satisfies the boundary conditions 2 . Then 
Ž .
12
has a solution Ž .
PROOF OF THE THEOREMS
Proof of Theorem 1. Let 
17
Ž . Ž . where q x is defined by 10 . For¨g K, denote A¨by the unique solution of
Ž . Ž . 
CONJUGATE BOUNDARY VALUE PROBLEMS 225 Therefore,
Choose real number N ) 0, such that
Ž . Combining 34 with 31 and using Lemma 4, it concludes that
Ž . This together with 30 implies
Ž . Thus from 29 we get
for u g K l Ѩ ⍀ . Therefore, it follows from the first part of Theorem 3
Ž . Ž . Ž . Moreover, by combining 38 with 23 and 24 and using Lemma 3 and Lemma 4, we know that
Ž . Ž . w x uniformly on 0, 1 . This means that there exists a constant r : r -H, such Ž . Ž . w x w x that f * x, y G y for x, y g 0, 1 = 0, r , where
, s y1 ds G 1. 54
